Renewable energies are considered as an essential element of any strategy for sustainable energy development. The poor in the developing world without access to modern energies are regarded as a major market for renewable energies. Renewable energies are expected to play a major role in the global future energy provision. There has been interest in electricity from renewable sources named green electricity or green pool as a special market. The term green energy is also used for green energy produced from cogeneration, energy from municipal waste, natural gas, and even conventional energy sources. Green power refers to electricity supplied from more readily renewable energy sources than traditional electrical power sources. The environmental advantages of the production and use of green electricity seem to be clear. Renewable energy sources are the third largest contributor to global electricity generation. The aim of the present paper is to investigate the contribution of renewable sources to global electricity demand and future prospects of green electricity generation.
I. INTRODUCTION
In the beginning of this new century, the rational use of energy becomes a keyword for the world sustainable development both in developed and developing countries [1] . Majority of the world energy needs are supplied through petrochemical sources, coal and natural gases , with the exception of hydroelectricity and nuclear energy, of all, these sources are finite and at current usage rates will be consumed shortly. The high energy demand in the industrialized world as well as in the domestic sector, and pollution problems caused due to the widespread use of fossil fuels make it increasingly necessary to develop the renewable energy sources of limitless duration and smaller environmental impact than the traditional one [2] .
World primary energy consumption increased by 2.7% in 2005, below the previous year's strong growth of 4.4% but still above the 10-year average [3] . From a present primary energy consumption of 10,537 million tons of oil equivalent (Mtoe) [3] , the global primary energy demand is expected to raise above 16,500 Mtoe in 2030 [4] with an increasing share of the developing countries [1] . Table 1 [6] Renewable energies are considered as an essential element of any strategy for sustainable energy development. The poor in the developing world without access to modern energies are regarded as a major market for renewable energies [5] . The term renewable energy covers a number of sources and technologies at different stages of development [6] . Global renewable energy markets have grown tremendously in the past decade. This growth has been driven first and foremost by supportive national and local policies, many of which have effectively overcome the barriers that continue to put renewable energy at a competitive disadvantage to fossil fuels [7] . As can be seen from Table 2 , approximately 14 % of the world's energy supply comes from renewable "renewables" for electrical power production worldwide [20] . The share of green electricity generation by fuel in 2005 was: 89.5% hydropower, 5.6% biomass, 3.0% wind, 1.7% geothermal, 0.13% solar, and 0.07% marine energies [18] .
With a green electricity generation of 379 TWh [18] , Canada is the largest producer of green electricity worldwide. The top ten green electricity producers in 2005 were Canada (11.55% of world production), the United States (11.53%), China (11.47%), Brazil (10.78%), Russia (4.91%), Norway (4.18%), India (3.29%), Japan (3.14%), Sweden (2.48%), and Venezuela (2.35%) (Fig. 1) . 
HYDROELECTRICITY
Hydropower is today the most important kind of renewable and sustainable energy [21] . A combination of economic and natural resource drivers is evident: hydropower's role represents most of the variation, and reflects how resource potential makes it economically and political viable [22] . Untouched hydropower potential is identified in developing countries of South and Central Asia, Latin America, and Africa, but also in Canada, Turkey and Russia. In Western Europe and the United States, the additional hydropower potential is limited, because of advanced development but also due to environmental and political reasons [23] . World hydropower potential is given in Table  4 . Hydropower plays a major role in reducing greenhouse gas emissions in terms of avoided generation by fossil fuels. Hydro is a relatively small source of atmospheric emissions compared with fossil-fired generating options. Hydropower also avoids the substantial impact of particulate emissions (fly-ash, for example): the costs to human health in the form of respiratory disease are a very tangible impact of this problem. A recent estimate of the environmental cost of this form of pollution is put at 100-500 US dollars per t/year [24] .
Cost of hydropower is affected by the discount rate to a greater extent than that of thermal and nuclear power. The reason for this being that operation and maintenance costs of hydropower count only for some 10 to 20 % of the total energy cost (depending on the discount rate), compared with up to 70 % for thermal power, inclusive fuel cost [21] . Large hydropower remains one of the lowest-cost energy technologies, although environmental constraints, resettlement impacts, and the availability of sites have limited further growth in many countries [25] .
Large hydro totaled about 750 GW worldwide in 2005 and has grown historically at slightly more than 2% per year. Small hydro increased by 5 GW to total 66 GW worldwide, with 38.5 GW existing in China alone as the boom in small hydro investment there continued [19] . With the completion of the Three Gorges Dam, China by itself will add some 18.2 GW of capacity by 2009, which represents a 1-2% increase of world hydropower production [21] . Table 5 shows world green power capacity in 2005. In the period 1995-2005, there was a 16.6% production increase in hydroelectric power production -from 2,521 TWh to 2,939 TWh (Table 3 ). According to the European Renewable Energy Council 2004 figures [26] , it is expected to reach 4,160 TWh by 2020, and 6,365 TWh by 2040. Fig. 2 shows the scenarios of global hydroelectric power production between 2010 and 2040. The largest hydropower producer is China, followed by Canada and Brazil. The top five hydropower producers in 2005 were China (12.7% of world production), Canada (12.6%), Brazil (11.6%), the United States (9.9%), and Russia (5.5%) [18] . Hydropower thus has a very important role to play in the future. Global electricity production from hydroelectricity plants will increase by 1.8% a year over the next twenty years. The development of new hydro projects over the next twenty years could be cost-effective in many cases, particularly in developing countries. Hydro is a capital-intensive option for electricity generation, but the cost per unit of electricity generated is low in good sites. High initial investment is an important issue. Hydropower, an abundant indigenous resource in many of developing countries will continue to expand, growing two-fold over the next twenty years. Developing countries may find it difficult to raise the funds to finance new projects. Developing countries will account for 80% of the projected increase in hydroelectricity, threequarters of it in China and Latin America [23 and 27] .
BIO-ELECTRICITY GENERATION
Biomass is a renewable resource, whose utilization has received great attention due to environmental considerations and the increasing demands of energy worldwide [28] . Biomass energy utilization has gained particular interest in recent years due to the progressive depletion of conventional fossil fuels, which calls for an increased use of RES [29] . Biomass can be considered as the best option and has the largest potential, which meets these requirements and could insure fuel supply in the future. Biomass has great potential as a RES, both for the richer countries and for the developing world. Most of the biomass resource is located outside Europe and this worldwide resource is relatively unexploited, except for Asia, which uses more biomass than the actual annual regional potential (Table 6 ) [30] . Source: Ref. [30] Biomass for electricity generation is the largest source of non-hydro renewable electricity in the world. The electricity is produced by direct combustion of biomass, advanced gasification and pyrolysis technologies are almost ready for commercial scale use. All organic materials can potentially be converted into useful forms of energy but the advantage of modern bioelectricity systems is that these conversion systems can cope with a range of lignocellulose-rich materials [31] . Bioelectricity generation feedstocks are predominantly forest residues (including black liquor), bagasse, and other agricultural residues [32] . In industrialized countries, the main biomass processes utilized in the future are expected to be the direct combustion of residues and wastes for electricity generation. Electricity generation costs from biomass facilities range from $.0.6 to $ 0.12 per kWh, which is problematic considering that electricity can be purchased from the grid at less than $ 0.4 per kWh. If a facility is connected to the grid, it is more cost-effective for it to purchase electricity rather than generate it for internal use; and if the aim is to sell the electricity, establishing a long-term power purchase agreement with a utility for actual costs of production, outside of a mandate, is difficult [33] .
Biomass power generation and heat supply continued to increase at both large and small scales, with an estimated 2-3 GW power capacity added in 2005, bringing existing biomass power capacity to about 44 GW (Table 5 ). Global bio-electricity generation had increased from 104.8 TWh in 1995 to 183.4 TWh in 2005, an average annual growth rate of over 5.8% (Table 3 ). According to a scenario [34] , it is projected that by the years 2010 and 2030, bio-electricity generation will increase to 276 TWh and 568 TWh. According to this scenario, bio-electricity share of total electricity generation is expected to be 1.4% in 2010 and 2% in 2030. Fig. 3 shows worldwide bio-electricity generation development in the near future. In 2005, biomass power plants provided 1.0% of total electricity generation (18,138 TWh) and 5.6% of green electricity generation [18] . The top ten bio-electricity producers in 2005 were the United States (30.7% of world production), Germany (7.3%), Brazil (7.3%), Japan (5.1%), Finland (4.9%), the United Kingdom (4.7%), Canada (4.6%), Spain (4.3%), Sweden (4.1%), and the Netherlands (2.9%). All other countries combined accounted for 24.1% of world production (Fig. 4) . The United States is the undisputed world leader in electricity production from biomass. In 2005, total electricity generation of the country has reached about 4,281 TWh, 3.1 % (56.3 TWh) of this is produced from biomass power plants [18] . The biomass power industry in the United States has grown from less than 200 MW in 1978 [35] to more than 7.2 GW in 2005 [19] . This dramatic growth, stimulated in part by federal tax policy and state e utility regulatory actions, occurred after the Public Utilities Regulatory Policies Act (PURPA) of 1978 guaranteed small electricity producers that utilities would purchase electricity at a price equal to the utilities' avoided cost [36] . The United States bio-electricity industry is primarily located in the Northeast, Southeast and West Coast regions, representing a 15 billion US dollars investment and 66,000 jobs [25] . Most of the electricity generated from wood and wood waste is from co-generation facilities operated by non-utility producers, while most of the electricity from municipal solid wastes and landfill gas is produced by utilities. The forest products industry -the second largest consumer of electricity in the United States -self-generates about one-third of its electricity from wood and wood waste. States with the highest portion of their total renewable electricity from wood/wood waste are Mississippi, Louisiana, Virginia, Georgia, and Maine [37] . In Brazil, there was a 139 % production increase in bio-electricity production in the period 1995-2005 -from 5.6 TWh to 13.4 TWh [18] . In 2005, bio-electricity production supplied 2.5% of total electricity production (546 TWh produced in 2005) [38] . In 2001, Brazil had 100 MW of power out of the bagasse of sugarcane at national level. Currently, there are 500 MW installed in the same conditions inside the country in conditions to generate electric power [39] . New windows of opportunity for bioelectricity in large scale have also been created by the new regulated public auctions. The bio-electricity potential for the next decade will be more than 3,000 MW [40] .
European bio-electricity production has more than tripled over the last ten years, expanding from 21.6 TWh at the end of 1995 to over 69.9 TWh in 2005 [18] . By the end of 2005, the capacity of bio-electric power capacity globally had reached a level of almost 44 GW [19] . European bio-electricity production of solid biomass origin is also in marked growth, with a 15.73% increase between 2004 and 2005. Germany leads in bio-electricity production, followed by Finland and the United Kingdom. Between 1995 and 2005 bio-electricity production of Germany rose sixfold to 13.44 TWh. In 2005, bio-electricity production provided 2.17% of Germany's electricity generation (619.5 TWh produced in 2005) [18] . According to a scenario [41] , the country's bio-electricity potential is expected to be 4.4% in 2010, 9.5% in 2020 and 17.7% in 2030. With a bio-electricity generation of 8.9 TWh [18] , Finland was Europe's second-largest producer in 2005, behind Germany. In 2005, bio-electricity production supplied 12.7% of total electricity production (70.3 TWh produced in 2005) in Finland [18] . Finland's large installed bio-electricity capacity (1.3 GW) and its very high percentage of total capacity (8.1%) show that this natural resource is being well used for bio-electricity [31] . In Finland, biomass-based fuels are used nearly completely in heat and CHP (combined heat and power) production. The number of large scale CHP plants in Finland is nearly 100 MW and the total capacity is over 1,500 MW. Most pulp mills using unbarked logs have installed CHP plants. Chemical pulping provides self-sufficiency of energy, but residues from mechanical pulping cover only a small share of the energy demand of the mill. The Alholmens Kraft CHP plant in Pietarsaari, Finland, is the largest biofuelled power plant in the world [42] . With a bio-electricity generation of 8.54 TWh [18] , the United Kingdom was Europe 's third-largest producer in 2005, behind Germany and Finland. The current total domestic woody biomass available is 3.2 million oven-dried tons per year, which could produce over 6 TWh of electricity (assuming co-firing), almost double the peak amount of electricity historically generated through co-firing [43] . Table 7 shows EU bio-electricity generation during 1995-2005.
Canadian green electricity production gained 37.5 TWh between 1995 and 2005 (379 TWh produced in 2005), and biomass origin production increased 3 TWh (8.5 TWh produced in 2005). In 2005, the share of bio-electricity is about 1.35% of total electricity production (628 TWh produced in 2005) [18] . Under TV scenario of the National Energy Board (NEB), electricity from biomass would triple. Pollution Probe estimates an even greater proportional increase in electricity generation. In its report "Promoting Green Power in Canada", current biomass power capacity (based on forest residues) is projected to grow to 3,000 MW by 2020, and an equivalent amount of new biomass power capacity (3,000 MW) is expected to be derived from agriculture residues. Over the next decades, heat and electricity generated from MSW and livestock manure are expected to increase [44] . 9.7% of Japan's electricity is of renewable origin, of which 0.9% (9. Many countries recognise biomass as being a major contributor toward meeting renewable electricity targets (e.g. bio-electricity expected to contribute about 1.5 GW of the 8.3 GW the United Kingdom renewable electricity target by 2010), but only few have targets for production of electricity specifically from biomass [31] . There are two EC documents that actually set targets for the role of bioenergy in the sectors of electricity and heat (transport was discussed above). The first, and most general one, is the White Paper on 'Energy for the future'. A plausible interpretation of this document shows that biomass is expected to contribute in the following manner to the 2020 sustainable energy targets of the EU [45] :
• 31 Mtoe for non-CHP electricity, • 65 Mtoe for non-CHP heat, • 32 Mtoe for CHP electricity and heat, • 18 Mtoe for bio-transportation fuels. The second document is the Directive 2001/77/EC of the European Parliament and of the Council on the promotion of electricity produced from renewable energy sources in the internal electricity market, known as 'the RES-E Directive', was adopted in 2001 [42] . The Directive specifies the indicative targets for electricity supply from renewable energy sources (RES-E) to be reached in EU Member States in the year 2010 [46] . By that year, a total of 22% of the electricity consumed in the EU15 should be made from renewable sources. For the Technology Base Case/Low-Sustainability Premium Scenario, the role of biomass in achieving these targets is presented in Table  9 . In this scenario, the role of bio-electricity is limited to 2.6 % of total electricity production by 2010, and bio-energy contributes by 12% to meeting the targets of the RES-E directive [45] .
WIND ELECTRICITY GENERATION
Wind energy is the fastest growing energy source in the world and wind power is one of the most widely used alternative sources of energy today [24] . The technically available wind potential greatly exceeds current electricity demand worldwide. Grubb and Meyer have calculated global wind potential of more than 50,000 TWh per year, while Wijk and Coelingh estimate it at 20,000 TWh per year [47] . Table 8 shows the regional distribution of wind power potential according to Grubb and Meyer.
Wind energy for electricity production today is a mature, competitive and virtually pollution-free technology widely used in many areas of the world [9] . Wind technology converts the energy available in wind to electricity or mechanical power through the use of wind turbines [48] . Regardless of the motivations, benefits, and barriers to local wind turbine manufacturing, countries hoping to play a leading role in the wind manufacturing industry will likely have to develop a stable and sizable domestic market for wind power utilization. Most leading wind turbine manufacturers are from countries with significant domestic wind power development, and most have been very successful in their home markets [49] . An advantage of wind turbines over some forms of renewable energy is that they can produce electricity whenever the wind blows [15] . During the last 10 years, an astonishing increase of wind-energy contribution on the European electrification sector has been encountered, mainly based on the approximately 40,000 medium and large-sized wind turbines installed all over Europe. On the other hand, small-micro (less than 15 kW) wind converters are also instrumental in providing electricity to the isolated consumers [50] .
Wind power was second in power capacity added, with 11.5 GW added and existing capacity growing by 24% to reach 59 GW in 2005 (Table 5 ). This represents a 40.5 % increase in annual additions to the global market, up from 8.2 GW in the previous year. The total value of new generating equipment installed was over 12 billion euro, or 14 billion US dollars [51] . More than half of global wind power additions were in three countries: the United States (2.4 GW), Germany (1.8 GW), and Spain (1.8 GW). India jumped ahead of Denmark into fourth place in terms of total installed capacity, adding 1.4 GW in 2005. Strong growth took place in China, with 0.5 GW added to the previous existing 0.8 GW [19] . The countries with the highest total installed capacity are Germany (18.4 GW), Spain (10.0 GW), the United States (9.2 GW), India (4.4 GW) and Denmark (3.1 GW) [51] . Top ten wind power markets in 2005 are shown in Fig. 5 .
Global wind electricity generation had increased from 8.1 TWh in 1995 to 98.4 TWh (0.55% of global electricity generation) in 2005 (see Table 3 ). Germany was the world's largest producer of wind power (26.5 TWh) [18] in 2005, with the energy source meeting 5% of total electricity demand of the country. The success of the German policies has meant that Germany's market for onshore wind power capacity will remain around current levels of 2 GW in the next few years. As stated previously, land use limitations and population density will be the limiting factors in future development and increased competition for sites can be observed. Over the coming five years some 10 GW is expected to be installed of which some 75% will be onshore. Offshore is expected to take off around 2008-2009, while replacement of wind turbines on the best onshore sites is expected to take off in two to three years [52] . The goal of the German Government is to see up to 25 GW of wind parks in the sea by 2025-2030 [53] . Source: Refs. [19] and [51] Spain was the world's second-largest producer of wind power (20.7 TWh) [18] in 2005, behind Germany, with the energy source meeting 7% of Spain's total electricity demand. Spain is currently the country with the largest cumulative wind energy capacity after Germany. Spain has a goal of producing 12% of its energy (or 29% of its electricity) from renewables by 2010 [54] . Other provinces have similar industrial development plans, with at least 13,000 MW of wind capacity planned to be constructed across 14 regions by 2011. One of the last wind energy provincial plans has been adopted by Valencia, with the goal of developing more that 2,000 MW [55] . While there has been interest in promoting the use of renewable energy in electricity production for a number of years in the United States, the market share of non-hydro renewable energy sources in electricity production has remained at about 2% over the past decade [37] . Wind energy is the fastest growing renewable electricity resource in the United States. From 1995 to 2005, generation from wind sources increased from 3.2 TWh to 14.6 TWh [18] , and wind power accounted for 4% of electricity produced from all renewable sources in 2005. With this growth, an increasing number of States are experiencing investment in wind energy projects: currently about half of all States host at least one wind power project [56] . Regulatory reform and restructuring of the electricity industry have played a central role in green electricity development in the United States. Two key federal laws were the 1978 Public Utility Regulatory Policies Act (PURPA) and the Energy Policy Act of 1992 (EPACT). PURPA required utilities to interconnect with and purchase electricity produced by non-utility entities. PURPA encouraged the development of small-scale electric generation facilities, particularly those using renewable resources. EPACT further opened the electricity market to wholesale generation. In 1996, FERC required utilities to open transmission lines to all electricity producers, establishing competition at the wholesale level and allowing access to alternative energy suppliers [37] .
Denmark's market has also been relatively stable, especially during its major growth period in the late 1990s, though its aggregate market size is now smaller than that of other leading countries and it has destabilized somewhat in recent years [49] . [57] .
The strongest Asian market remains India with over 1.4 GW of new installed capacity, which takes its total figure up to 4.4 GW [51] . Cumulative wind power capacity in India is projected to increase by 14%, from 4.4 GW [19] 
GEOTHERMAL ELECTRICITY GENERATION
Geothermal resources have the potential of contributing significantly to sustainable energy use in many parts of the world [58] . On the worldwide basis, geothermal energy is considered to have the largest technical potential of the renewable energy sources [59] . The geothermal potential suitable for future development estimated to be about two-thirds of this, or 5,000 EJ/yr, with economic exploitation providing about 150 EJ/yr for electricity generation and 350 EJ/yr for direct uses [60] . Geothermal energy is the fourth largest source of renewable electricity generation. In 1904, electricity was first produced using geothermal steam at the vapor-dominated field in Larderello, Italy [61] . The first power plant (250 kWe) was commissioned in 1913 at Larderello. These developments were followed by Wairakai, New Zealand in 1958; an experimental plant at Pathe, Mexico in 1959; and at The Geysers in the United States in 1960. Unfortunately, no estimates were made of the energy produced during the period 1975 to 1995. The growth rate for installed electric capacity started slowly at 5.6% annually from 1940 to 1960, depressed by World War II and the destruction of the Italian fields at the end of the war. From 1960 to 1970, the rate increased slightly to 5.8% annually, and then picked up dramatically from 1970 to 1980 at 12.0%, and 1980 to 1990 at 10.7% -the growth years for geothermal energy. From 1990, the rate has dropped to 3.2% per year as influenced by the slowdown in the world economy, especially in Southeast Asia, and the availability of cheap fosil fuels [62] .
Installed capacity (in MWe) is the reference value for power plants, set by the manufacturer as its target output when the facility is operating under design conditions. Possible reserve units should not be considered as part of installed capacity, but may be accounted for separately. Running capacity is the highest average value over a onehour period of output from a power plant, measured at the generator transformer supply voltage terminals, while operating at stated design conditions or corrected to design point conditions. Running capacity can be correlated directly with energy produced and with relevant reservoir characteristics [63] .
In 2005, 24 countries reported producing electricity from geothermal resources, with a total installed capacity of 9,300 MWe (see Table 5 ) [19] . It is also possible to estimate short-term prospects for additional installed capacity, as there are some geothermal projects needing only financing and final approval for plant construction. Considering these short-term prospects and power plants already under construction or likely to be installed, the forecast for world installed capacity by 2010 is approximately 10,800 MWe [63] .
In the period 1995-2005, there was a 48% production increase in global geothermal electricity production -from 38.2 TWh to 56.5 TWh (see Table 3 ). Worldwide, the contribution of geothermal to total electricity generated is less than half of one percent [63] . The top ten geothermal electricity producer in 2005 were the United States (26.7% of global geothermal electricity generation), Philippines (17.5%), Mexico (12.9%), Indonesia (12.4%), Italy (8.9%), Japan (5.7%), New Zealand (5.1%), Iceland (2.9%), Kenya (2%), and Costa Rica (2%) (Fig. 6) . Nineteen countries have performed significant drilling operations since 2000. Costa Rica, France, Iceland, Indonesia, Italy, Kenya, Mexico, Nicaragua, and Russia all show an important increase of relevant power plant installation activities (above 10% with respect to year 2000). New entries among the geothermal electricity community are Austria, Germany and Papua New Guinea. Plants from Argentina and Greece have been definitely dismantled [64] . The United States is the largest geothermal electricity producer in the world, although the share of geothermal in the country's total electricity is very small, followed by the Philippines, where its contribution to the electricity mix is substantial [65] . In the United States, installed geothermal electricity power capacity had grown from about 500 MWe in 1973 [60] to almost 2,800 MWe in 2005 [19] . The country's green electricity production decreased 27. Source: Refs. [3] and [18] The Philippines was the world's second-largest producer of geothermal electricity in 2005, behind the United States, with an installed capacity of 1,931 MWe and a running capacity of 1,838 MWe [63] . The government has set a goal of increasing this figure to 3,100 MWe within a decade, which would make the Philippines the largest geothermal energy producer, surpassing the United States [68] . As shown in Table 9 , in 2005, electricity production from geothermal in the Philippines is 9.9 TWh and share of geothermal in total generated electricity is 17.4%. Geothermal exploration was started in 1962, and the first large commercial power plants came on-line in 1979 in two fields. By 1984, four geothermal fields had a combined installed capacity of 890 MWe and in 1992 these plants supplied about 20% of the country`s electricity needs [69] . The most impressive increase in this capacity came only during 1992-1999. From 890 MWe in 1992, this geothermal capacity increased to 1,909 MWe in 1999 [70] .
With an installed geothermal electric capacity of 953 MWe [71] , Mexico is currently the third largest producer of geothermal power worldwide, after the USA and the Philippines. In Mexico, there was a 28% production increase in geothermal electricity production in the period 1995-2005 -from 5.7 TWh to 7.3 TWh [18] . In 2005, geothermal electricity supplied 3.1% of total electricity production of the country (see Table 9 ). The geothermal plant, the first commercial one on the American Continent was operated until 1972, when it was abandoned and dismantled [72] . There are four geothermal fields now under exploitation: Cerro Prieto (720 MWe), Los Azufres (188 MWe), Los Humeros (35 MWe) and Las Tres Vírgenes (10 MWe) [73] .
Total net output from all geothermal power plants is 807 MWe, making Indonesia the fourth largest producer of geothermal electricity in the world. Of the 161 MWe of geothermal capacity currently installed in El Salvador (95 MWe at Ahuachapan, and 66 MWe at Berlin), only about 119 MWe are available (63 MWe at Ahuachapan, and 56 MWe at Berlin) [74] . In 2005, the country's geothermal electricity production is 7 TWh and share of geothermal in total generated electricity is 5.3% (see Table 9 ). Italy has the fifth-largest installed geothermal capacity in the world (795 MWe), and country has some 94% of the total geothermal electricity capacity in the EU. Analysts estimate that Italy could have the largest, per capita geothermal potential in the world [75] . Japan is one of the world's most tectonically active countries, with nearly 200 volcanoes and the blessing of tremendous geothermal energy resources. In 2003, 20 geothermal power plants were in operation at 18 locations nationwide. Most are located in the country's Tohoku and Kyushu districts [76] . With an installed geothermal electric capacity of 534 MWe, Japan is currently the sixth largest producer of geothermal power worldwide [73] .
SOLAR ELECTRICITY GENERATION
The electricity can be generated from solar energy in various system concepts, such as solar thermal, photovoltaic (PV), and ocean thermal. Solar electricity development has not yet come to a state of mature development. Global solar electricity production for the year 2005 is only 4.4 TWh (see Table 3 ). Cumulative solar power capacity grew from 0.5 GW in 1994 to 3.5 GW in 2005 (see Table 5 ). Solar energy origin electrical production, concentrated principally in three countries (USA, Japan and Germany), represents 0.1% of the renewable origin total [77] . The global solar industry has grown to 7 billion US dollars per annum, largely on the back of government incentive programs, together with lower prices secured through volume purchases. The industry has experienced an annual growth rate in excess of 18% in over the past decade [78] .
The fastest-growing energy technology in the world has been grid-connected solar PV, with total existing capacity increasing from 0.16 GW at the start of 2000 [79] to 3.1 GW by the end of 2005 [19] , for a 60% average annual growth rate. The solar PV industry celebrated its first gigawatt of global cumulative production in 1999. Developing countries have emerged as solar PV manufacturers. Grid-connected solar PV installations are concentrated in three countries-Japan, Germany, and the United States [79] .
Between 2001-2005 installations of photovoltaic systems in the EU more than fivefold to reach 1.7 GW [19] cumulative installed capacity at the end of 2005. Close to 90% of the total PV installations in the EU were done in Germany. The target for the cumulative photovoltaic systems capacity installed in the EU by 2010 is 3 GW [80] .
Japan has the highest PV capacity as a result of an important program to support the development of PV markets [80] . The long-term Japanese PV research and development programmes as well as the measures for market implementation started in 1994 have ensured that Japan has become the leading PV nation world-wide both on the supply as well as the demand side [81] . In the presence of these studies, cumulative installed PV power reached from less than 19 MW in 1992 [82] to 1.2 GW in 2005 [19] . The target for installed PV power in Japan in 2010 amounts to 4.8 GW [83] . The Japanese solar PV program has seen installed costs fall from 2 million yen per kW in 1994 to 0.68 million yen per kW in 2003 ($6200/kW). It was mostly produced by top 5 companies; Sharp 45%, Kyo-sera 18%, MSK 14%, Mitsubishi 10.5%, Sanyo 8% and the others [25] . Photovoltaic devices manufactured in Japan had a world market share of just over 50% and four of the top ten companies are Japanese (Fig. 7) [84] . In Japan, PV technology has been chosen as a significant contributor to new energy sources, accounting for 51% of the projected total capacity of new energy sources by 2030 [85] .
The rising number of renewable energy implementation programs in various countries contributes in keeping the demand of photovoltaics high. In the long term the growth rates for photovoltaics will continue to be high. According to bank analyst and prognoses by industry photovoltaics will continue to grow at high growth rates in the coming years [86] . Table 10 shows the projections of the Japanese, the United States and the European Photovoltaic Industry Association (EPIA) roadmaps combined with the European Renewable Energy Council (EREC) 2040 the "Advanced International Policy Scenario" (AIP) and the "Dynamic Current Policy Scenario" (DCP) [87] . III. CONCLUSION Global renewable energy markets have grown tremendously in the past decade. Approximately 14 % of the world's energy supply comes from renewable energy resources. While traditional biomass provides about 7%-11% of global primary energy supply, the modern forms of renewable energy provide about 2%. For developing countries, the traditional biomass share averages 30%-45%, although some developing countries approach 90%.
Renewable energy sources are the third largest contributor to global electricity generation. Overall, green power capacity expanded to 182 GW, up from 160 GW in 2004, excluding large hydropower. Green electricity generation grew from 2,673 TWh in 1995 to 3,282 TWh in 2005, an annual growth rate of 2.1%. However, green electricity supplied 18.1 % of global electricity generation in 2005, down from 20.2% in 1995. Hydropower, large and small, remains by far the most important of the "renewables" for electrical power production worldwide. The share of green electricity generation by fuel in 2005 was: 89.5% hydropower, 5.6% biomass, 3.0% wind, 1.7% geothermal, 0.13% solar, and 0.07% marine energies.
